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D*a*Wt3Epo> ^SWCJIHIRSIfiSTgaqriltt* 1 ** [Tidwell.R.; We 
bster, W. P.; Shaver, S. R. ; Geratz, J. D. h d -ft- (THROHBOS 

IS RESEARCH ) 1 9#> 339-34 9^-S^ 1 9 8 0*f] 0 

*«Wfck X. ±IBft^S^r5lailii**H#J*fetJ:Jfii»*U<tt«tt© 
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HRSC (1) ^ A&T5S (2) ©*«B6*jj*U A' ttakJUe^ftw-ffrx . 
Sfctt^ A' ttT5£ (2) ©*««£* U AttzkJRJH^S^T. 

V-L-Y- 
(2) 

Si (2) »K LfckTi$ (3) fr<b (6) <D^fhfr(D%m&*m-ro 

_ N _C- -N^^D' -CH 2 CH 2 - -N X CH 2 - 

W H W W 

(3) (4) (5) (6) 

a (3) . (4) , (6) wau «*ftl~6©7;i/*;i/a&> 
JSaR»4-l 0O7'J-;vak JftSR»5~l 2CD7 , 5^*;i/afc*b<ttft*Sc2 

55 (4) DXttD' ^-fn*-*3VS (2) +©Yi:0tS£&jj*U *-5 

st (3) *k xu:. 7mm?, t>fr**i/)\>ms «3Rtti~3©7 , ;ni*5'* 

or;i/dr;i/^;u*-;i/^^r^S. &*R6~1 0©* 5>> 
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D-yy fix 'OF u;ust> b < tt&f&& l ~ 5 ©T;i/^;i/^tffetf e>*i5o 

tfcS; (3) XfcWttft^LT3a*««b-C*J:<x d©^-W-X- 

L#5£ (3) frM5) ©^"fft*©**!*©*^ Vtt, zKlgJP^s 
bT v»T 4> £ c^gUKft l ~ 6 ©r;i/* btwc 

L#5£ (6) ©*gj|g©t§£x V£M&g£;tbTfc&V^3&gc4;&>*> 1 0©r 
■J— ;i/^*^t"o 

L#5£ (3) ~ (6) ©^1*ftfr©WS|g©J§£fc:}3^T, Vtf«ft*ft*f 

T^VSm. ^3gt&2~7©^y4)b<tt^T;^;i/T$i/VS, &|}i!fc4~7 
© h U TWIT'S 5? y*% JB«Hftl~8©75/;uaik nufjm, T^S^L 
mm®. i~6© : ey4)b< $ y ^ &iH&4 ~ 6 ©r u —jut 5 
^S&2~7©T;i/3^r^*;i/^-;i/7'^y^ mm\~zv>7%J7 
^S&2~7©^y4)b<tt^T;^;vT^yr;i/+;i/^ &H&4 

J7fr*fr'£'v)yfrir*s/&s ^»8~l 4©^;i/zi+i/*;i/^;v^U 
y/M-^ak tmj s?^**^ ftSft 5 ~ 9 ©>f 5 y toy 
tf*^ j^^Ufe 7—1 3©y;vn+i/*;^n;i/^nUi;;i/^^ $g?gfc: 
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2~7©fc Yu*S/i3)\,X-)\,7)\>*)^ ~ 8 (DTK? 

fr7)l*))/g~ j^&3~7©t Vu*>sj3)lX=.)\'7)\'>r-)Vm, &H!fc4~ 

6~i 2©tu— ;^;i/^r-;i/ilk &iHSU~ l 0©:p;v:i**>£> -ho^ 
hU7;i/^-D^^;i/S^ ^^3~8©t;u^;i/^ &iH&4~i 0®7'j-;b 

K^6~9©-f ^TW^t^^^V^^-^ J^^6~9© 

>J gtXft 8 ~ l 2 ©-< 5 j 7)u*)i u y ;i/T;u=3r;vS^ 

a ( 2 ) «k YttT^; ( 7 ) ~ (13) ©i^rn***fo 

-(CHa)„-0- -(CH 2 ) n -S- -CH 2 -CH 2 - 
(7) (8) (9) 

o 9 R 1 

_C-n— -C-N-CH 2 - -CH 2 — N— 
H H 

(11) (12) ( 13 ) 

a (7) s (8) ^ nttl*fctt2©fi»SwU « (1 3) R' tt* 

iftJI^ ^5Rft2-7©tKP*^*;i/#-^7;i/*;uak 3 ~ 8 ©r;i/ 
3**>*;vjK=^t;u*;i/»x ^IS3~7©k kd^v*^^;!/?';!/^-;!/ 
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^IS5~1 2<D77)l3r)\s&%^to S ( 1 5 ) >K R 3 \±, -h^^i/^m 

, &m&2~7<D7A'^ o<dtv-)^, nam 
Sv m^4~i o0T'j-;i/Ss mmwii^s(07)i^^'y)im, &in&5~ 

1 2077;i/+;bM^to ( 1 7) ~ ( 1 9) R 6 lis 2k*JK*» MURK 

l-e^r^+^a^^-ro ) 
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*«&iffl"l?tk ±JBfls6*©"5^ HSS (1) ftfcA#5£ (2) cd^^S 
i/t i vr * J: n k y s> >*;i/tf-;i/-c*& ») „ £ 6 b < ttM&SfcW "T 

a (2) v**BM**r*»^©«fta6i:bTttmtt, 4-t^ 
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HISS; (2) LttzS (3) Xf± (5) T?&S©* 5 »Sb<s ^fcS (3) 

y/w^S'ak l -T-fe h'f 5 K^f 4 -t^u i/frtti/g, l — 
^i/*;i/^-;i'-4-t;^.'j swa-^ik 4-t^D (l- 
T-fe M 5 h--oi'-4-t^ , jy;i') l-T-fe M ^ l*-Ol>-3-e 

(2) «t>, Y#5£ (7) T-&3©#*?£ L<U n#l©»Rftj5* 
-T0#<fc b<^o 

(1) 4v Z^tK^H^ ^Stl~607;Wl/& AD^yMfe 
{±5$ (14) x (15) ©^-fftfrfc^U 3 (14) «K n#ll;fcB:20& 

^jbjI/stfuAdk ft*R4~l 0«D7y-A£k ^»l~3©T;i/3^i/;i/^ 
XH:^|gSt5~l 2<DT7;i/^r;v^S^-r"efeSO^* tv^o ci©-5^ Z#s 
jWMFK xfcta (14) -efes©*»»*b<s a^k R 2 fa tKo^iA 
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Z#5S (15) T2fc-5©##£b<U R 3 #s t Ko^>;i/S, * 
X, ZfcbTfci:. tK^M^ a^JWK^ 2-*;w?*^;i/-2- 

H&a (20) # N BxttB' #&£>i-tt«tt&iii£tiu (20) -cm 

* n sft^ttcsttft jto*«H*x t »-r s ks&jh ss-efc s . 

#&tf?>ft5o bTBu ±BSC (2) T-^£*i,3 &©#$?!; b^„ 

X, -&5£ (2 0) ■ca**i,S'tti^«*ffittftJfll*»HJBXH : ?C»-rSIH« 

WTfc#£BJ3 (1) (2 0) ®ft£tt&H£»*tti!l§1-S. 
^-^a^T-ftgbfcT^^T^^WN^^ K (2 1) ««tkbT«Jttt 

£fctt7#©vvf*ia»Kt Ko^^^s^-rsi-T^y-f U> (2 2) 

tfc.fcDT^'fV*/ I) >f§g# (2 3) *SSdfc]6^C** 0 

* LT®e>titzT S y * U (23) ©ffiR±<Z)£K&fck 0l*.tt 
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H 2 N N 

/ (26) y 

HRS (1) M5 (2 0) -e^nST^^'TV^y U >8*flM0fittE*W 
CffSl«*©i?*^<x fiUfcOfflk JMb**«x SHRn ««x U>« 

«©*sfc ilk* -b-u^uttx vv^nk i'l^ ^>i«>ttx 

7H>R 7v;H, SSRx U>=f»x N*>;v»x ^^>^^ 

HR^C (1) (2 0) T?^;*ftSto&tt*fett*ffl*ttx *©***3^ 
l±S«©Ejimu*»i: LT&4£ftSo c©,fc5ftEIBHrii»©tfJ»i: l/ttt, 
WAtfttaiJx »l& A»J. M*M» *7-fe;i/»k **»J* £ fefct 

y5i?-fflfcfc«t<x *a©«WRiBftffjftffl^TiiraK:t£oT«e-rs»tfT?*s. 
7trrfA, 3->^^-f-Sfett-e7f->»©<g^»J, 7;i/=¥>Kx 3->^ 

-«s (i) xtf (20) "c^ixsy^^'f v*; v >m&fc*tm®Mt 
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(D&^Mt aft SIP&4©*§£T!0. 0 1 ~ 1 0 0 0 mg^£ b < B: 
0. 1-5 Omgtife^ #@P&4©*l£-ei/ig~l 0 Omgs »*b<B: 
0.0 1-1 OmgT&So 

^iffl&flll N- [2- {t-7$.;4V*JV>-5-<( i^l/] - 

4- ( 1 - tn y s?>*;i/3t?n;y) ^oxti p - h y 7;i/2i-n #$&©£$ 
Xgl 5-^ U>0£j£ 

5-tF0*WWJ>5.6g (38.6mmol) £DMF70mlfc$£ 
3«Mb*-^U2. 6 3ml (38.6mmol) , M*U^A7.9 9g 
(57.9mmol) *in*£ST!-*MH*Ufc. B«:£?-;i>SttW*«&fcb«» 
c:fi£^T«ts uffli^feiffco y * 5 a * D7 h 7 < --em 

iRg 2. 5g (15. 7mmo 1) 41% 

H-NMR (CDC1 3 ) 6 4.00 (3H, s), 6.99 (1H, dd), 7.50 (2H, d), 7.98 (1H, d), 
8.48 (1H, d), 9.10 (IB, s) 

2 l - 7 S >> - 5 - 1 K n * w U >-*ib7k^^©^ 
5-^ h*Wy*>"J>9 OOmg (5.66mmol) ^i/U>20ml 
N,N,N\N' rh7^fl/>i?7^4.2 6ml (28.3mmol), 
^h'J^A:^ PI. 1 7 g (30. Ommol) £if)[l£ 1 4 0"CT* 1 KfP^Jfbfco 

»Si^^aai^t u»istt£oTirab»6nfcaJMiic*fl3*«ii 1 o 

JRM 240mg (1. Ommo 1) 
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ig3 t-7*;u (2-^ddx^;i/) #;w5v-h0-&$ 

2-^DDxf-;i/7'5>^SJS28. 7 g (249mmol) &V*?UU*#> 
3 0 0mlCi§8¥U ^-t-7W*m-h4 1g (1 9 2mmol) s 
h Uxf-;i/T?>8 0ml (5 7 6mmol) £SQ&— mffiftLtco ^pd* 

JRM 41g (229mmol) iR^ 9 2% 

H-JOffi (CDC1 3 ) 6 1.43 (9H, s), 3.41 (2H, dt), 3.59 (2H, t), 4.95 (1H, br) 

is 4 t-7^;i/ [2- (l-r^y>f v*y;>-5— f;i/**-» x^;i,] 

Fn*WV*y 'J>-^<b*^^2 40mg (1.0 
mmol) SDMFlOmlC^iU t 2 DDoif-;b)*;i/Mv 
— h 1 9 7mg (1. 1 6mmo 1) % 3-8 2mg (2. 7 6mmo 1) 

3e7ft*U->A7 lmg (0.4 5mmol) £Jn;U 7 CCf 3 B^£#bfc 0 

ttU r- U7;i/*n»K*0. (v/v) , *i:T-tr r^HJ;uoig 
^«»-C»aj 1/ S 7 5 * ^ a >£8fcg1£*£1- 5 c J: fc <fc D s 

JRfi 3 4mg (O.0 8 2mmol) JR^ 9% 

H-NM (CDCI3) (51.44 (9H, s), 3.66 (2H, dt), 4.19 (2H, t), 7.26 (1H, d), 
7.44 (2H, br), 7.58 (1H, t), 7.90 (1H, d) 

18 5 4 - ( 1 - k d y $jfc&BcD£fiK 

rl/7^^f>'^fM^r;^D 'J K 29. 0 g (0. 1 4 6mo 1) N tfn 
'JS»14. 2 g(2 0 0 mm oik h ijif;i/7?>21.0g(2 0 8mmo 1) 
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SJSSB^f-^x^x/l/SI&fc. £©x;*x;W*29. 0g£* 
Kflj^h'J»>A12.0gt7k7 0mls # y 7 0 m 1, Th7kh'D77 
> 7 0 m 1 0S«*^tlo*afPU K*»T««jat*B*bfc. 1 NigKS 

IRM 23. 7 g (1 0 8mmo 1) 

H -NMR (DMSO -d6) 51.75-1. 90 (4H, n), 3.30-3.50 (4H, m), 7.62 (2H, d), 
7.99 (2H, d), 13.14 (1H, br) 

xg6 [2- (l-T^y^f v*y»J>-5-'f;i'**^) x^;H -4- 
t-^;v [2- (l-rs^y*; u>-5-'f;w**'» xf;i/] 

;w-h-hU7;i/^-DS^ig3 4mg (0. 0 8 2mmol) £ 4 

©$>**-y->&*£ lmi, i m i t^pbfc*©=£MiaT- 1 mma* 

Lfco a«l*«EB*bT»e»ilfee«ftftDMF5mlCJft||U 4- (1- 
EDUJ>>^*^) £A«R2 5mg (0. llmmoDs 1- (3-3>* 
^7^7*0^) -3-ifil/*;i/^;FHii§2 1mg (0.11 
mmo 1) % 1 -t FD+^W h U7V^— ;H 5mg (0. 1 lmmo 1) „ 
h y x^;i/7 5 >0. 0 3 m 1 (0. 2 2 mm o 1 ) ^faH.S&'C— faWft \ytc a H 
MM 1 184 fcH«©*#fcttoT*«fc£ftft1»fc. 
iRg 2 7mg (0.0 5 2mmo 1) IR* 64% 
MS (ESI, m/z) 405 (MH+) 

H-NMR (DMS0-d6) 51.74-1.95 (4H, m), 3.27-3.36 (2H, m), 3.43-3.52 (2H, 
m), 3.78 (2H, dt), 4.33 (2H, t), 7.46 (1H, d), 7.54 (1H, d), 7.59(2H, d), 
7.67 (1H, d), 7.73 (1H, d), 7.90 (2H, d), 8.08 (1H, d), 8.88 (1H, t), 
9.02 (2H, br) 
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HJS0IJ2 N— [2- {1-?IS.4V*J U>-7-<»*^» x^;H 
ugi N- (2, 2-$^ h^>x^;i/) -4-**\>i>'<>-g>;*;Mi>r$ 

h7;i/ft Ki^7\Jl>7-fe*-;P5.2 5 g (5 0mmol) Srh 
7hKP77>4 0 0mlC&8SU ^^hU^Al 06g (lmol) x p 
-h;H>^*^^D7-f K 11.44 g (6 0mmol) StlD;?. 3 BPt38l# 

mm. 13.0g (50mmo 1) 100% 

H-NMR (CDC1 3 ) 6 2.40 (3H, s), 3.02 (2H, t), 3.30 (6H, s), 4.31 (1H, t), 
7.27 (2H, d), 7.72 (2H, d) 

TM2 N— (2, 2-y* -N- (3-^ h^>^>^) - 

4-^^-;i/^>-e>^;i/*>T^ 

N-(2, 2-2>* h^^xf;i/)-4-^fM>f>^*>7^ K13.0 
g (5 0mmo 1) £DMF 4 OmlC&JHU Sfi-Czlc*ft^ h U «>A2. 0 1 
g (5 0mmol) £iD;tfco 1 0»B«t»fts 3-/h^>^7DV-f 
K9. 1 8 g (4 6mmo 1) Si«*. % 2fiHBU«fU*:o Mx^SJilitflJgfcfc 

-TJMS L*»b£*ftllfc. 

JRfi 17.8g (4 5mmo 1) iR^ 99% 

H-NMR (CDC1 3 ) 6 2.40 (3H, s), 3.20 (2H, d), 3.22 (6H, s), 3.70 (3H, s), 
4.37 (1H, t), 4.43 (2H, s), 6.67-6.71 (1H, m), 6.76 (2H, dd), 7.16 (1H, 
t), 7.28 (2B, d), 7.72 (2H, d) 
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N— (2, -N- (3-* h*i"<yV)l) 

H 17.8 g (4 5mmol) %i?**V>2 5 0ml, 
6 7 0ml C&g? U 5 l$P^ll$fcil«t Lfco i»if-^*ttttiaMlfc US 

o rjaa uffit^ fc. ttv *t s/ u * y ^ a * d t b y 7 7 4 --e 

JRM 6.6g (41mmol) Jg* 9 1% 

H-NMR (CDC1.) 5 3.94 (3H, s), 7.20 (1H, d), 7.34 (1H, dd), 7.57 (1H, d), 
7.70 (1H, d), 8.40 (1H, d), 9.16 (1H, d) 

7-^KWV*>"JA6g (35.2mmol) 4*i'l/>20 0mli 
N,N,N' ,N' 5r h7^f-l/>i?7'^>26. 6ml (17 6mmol) N ^ 
bUi>A75 1*7.2 8 e (18 6mmol) £JDx. 1 4 0 °CT* 1 RIHHfttt Ufco 

ml^iP^14 0°CT— BfeS#bfeo *ME*S*U £Bfb£tt®aK4b&ftfe. 
iRfi 1 0 g 

X@5 t-7>JV [2- (l-7^y'fWJ>-7-'f;^i/) x^] 

l-7 , 5>'-7-tl 8 a*^-fV*>'U>-|Mb**W16. 1 8g (19.2 
mmol) *DMF7 5mlfc»*U t-7?fr 

v-b5. 1 5g (28. 8 mmol) N K«*U*A13.2g (96. Ommol) 
3^<b7 i h7 7*^;VTy ; E-'>A7.0 g (19. 2mmol) £iP;L, 7 0°CT*3 

swife. ^dd^ >$«im^t bm^t^o-cMs u&Ktis&fe. 

mm 3.5g (11.6mmol) JR$ 60% 

H-HME (CDC1 3 ) 51.43 (9H, s), 3.57 (2H, dt), 4.18 (2H, t), 6.97 (1H, d), 

1 7 
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7.24 (1H, dd), 7.35 (1H, br), 7.59 (1H, d), 7.77 <1H, d) 

186 N- [2- (l-T^-f V*SV>-7 ^4 x^;i/] -4 

- ( l - kd u ^>*;i/^-;i/) k - HJ 7**ntH»i©6rt 

^T-h8 0 0mg (2.6 7mmol) £4&£mtofc^©^:fr*-tf->J§M5ni 
1, S?**1J->1 OmlC««Pbfe*©4aa-ei^lBI»l*bfc. 
*bT1»e»iifca»»4DMFlOmlfc«IIU 4- ( 1 - £n >J 5?>*^# 
£H§&644mg (2.9 lmmo 1) N 1- (3-^f;i/7^7P 
5 K)|iig5 5 7mg (2. 9 lmmo IK 1- 
b Kd^S/^W h *)7*J— iV3 9 3mg (2.9 lmmo 1) , hUacfvHO'S 
>0. 7 4 4 m 1 (5. 3 4 mm o 1 ) ftJniMT-**!* bfc. mm 1 X@ 4 

iRfi 1. 1 g (2. 1 2mmo 1) JR¥ 80% 
MS (ESI, m/z) 405 (MH+) 

H-NMR (DMS0-d6) 6 1.74-1.93 (4H, m), 3.36-3.60 (4H, m), 3.75 (2H, dt), 
4. 31 (2H, t), 7.22 (1H, d), 7.57 (1H, d), 7.59 (2H, d), 7.63 (1H, dd), 
7.92 (3H, d), 8.02 (1H, d), 8.90 (3H, br) 

m&M3 N- [2- (l-TV-fV^'JV-T-fM^) - 
4- (N^ Ny^^A^^-f^) ^<>X75 P -hy7;i/*n|fflWB©^ 

is l 4 - y ^ f-;i/*;w^>f ;i/Sm#&©&j& 

D7-f K5g (25. 2mmo 1) £SWM?->2 Omlfc&frUTzktfTiPitfco 
3 0«> l«£*»fc* h U^A*««5 0ml*J«itffli-C2 BHfflB* 
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JRg 2.58g (13.4mmol) ft* 53% 
H-NMR (CDC1 3 )<5 2.85 (3H, br) , 2.95 (3H, br) , 7.50 (2H, d), 7.97 
(2H, d) 

Xg2 t-75-)V [2- (l-7*;>( V*;*)>-5-'()l**i/) 
*;i/^v-h3 2 7mg (1.0 8mmol) *4«^!ifls**©y**1>->««l 

2.5mi, smitz®Mvtzb<D*£ux* mmmnistzo 

ae*bT»6ixfca«**DMF5mlC«IPU 4- (N, N^^^;v*;i/ 
M^-f;i/) $MS®2 2 4mg (1. 1 3mmo 1)^1- ( 3 -*J*3-)\>7\ J 
7Dt;i/) - 3 -1^1/*^^^ ^ 2 1 mg (1.13mmol), 

1-t h*D*S/^Wb *)7*J— 6 lmg (1. 1 3mmo 1) , h "Jif^ 
75>0.4 7 2ml (3.3 9mmol) ftftlitS*TJ- Hfeltifbfeo ^IfS^lX 
JS4 £l^!6©ilff«oT^®ft^£*§;fco 
ifcg 130mg (0. 2 64mmol) JR¥ 24% 
MS (ESI, m/z) 379 (MH+) 

H-NMR (DMS0-d6) 52.88 (3H, s), 2.99 (3H, s), 3.75 (2H, dt), 4.31 (2H,t), 
7.21 (1H, d), 7.48 (2H, d), 7.57 (1H, d), 7.62 (1H, dd), 7.92 (3H, d), 
8.02 (1H, d), 8.84-8.98 (3H, m) 

$m&\4 n- [2- ii-7$j4v*;y>-7-<tfl'tts/) i^] - 
-4- ^>X75 k r. h y7;i/*niHMfi©£j* 

Ig 1 4 - ( 1 - 1 - 7 h ^^l/tol/- 4 - <J $£« 
4-t KD*2/K^Uy>ftS?-t-^^*;i/#*-hftffl^T«ttfcJ; 
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^^Uy>1.76g (9.3mmol)t 4^t KD*J/2cJ|.#Kx?-;i/ . 
1.7g (10.2mmol) N hij7xz;^7-f>2.44g (9.3mmol) 
4f h7tFO77>40mlCiiU 7l/S?*;i/sI?>ayx^M. 6 2 g 
(9.3mmol) ftSfiTllnit-WBHyfe. iMx^fttt^fcUHfcCffc 
o UBHfeS&fc. HINTS' U A 7A^DVh^77^ U 

iRfi 1.5 7g (4.5mmo 1) JRs£ 44% 

H-NMR (CDC1 3 ) 6 1.38 (3H, t), 1.50 (9H, s)1.70-1.80 (2H, m), 1.90-2.00 
(2H, m), 3.30-3.41 (2H, m), 3.63-3.75 (2H, m), 4.35 (2H, q), 4.55 (1H, m), 
6.90 (2H, d), 8.00 (2H, d) 

Xg 2 4 - ( 1 - 1 - 7> 4 — tr^ U Vfrttis) 

mg (2.43mmol) £x*y-;i/5 Omli::$gj$?U 1 h U * 
A««ft5iiil*JpA3BHSaT?!J»|sUfc. U ifflfctf-^Si* 

JRM 6 9 7mg (2.2mmol) J&* 9 2% 

H-NMR(CDC1 3 ) 5 1.50 (9H, s), 1.70-2.00 (4H, m), 3.30-3.40 (2H, m), 3.65 
-3.75 (2H, m), 4.60 (1H, s), 6.95 (2H, d), 8.05 (2H, d) 

x@3 n— [2- (i-T^y-fv^y;>-7--f;i/^^) x^;v] — 
xgi 4 - ( l - 1 - 7 h 4^>*;u4?-;i/- 4 - y y*;*-**) £&m& 

x^0£j$ 

[2- (1-75^ U>-7— fJfct+S') x^;i/] 
nv-h 6 4 8mg (2. 15mmol) £4^&toM&CD^:**-9->&i£2. 5 
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ml, y***>5mlfc««IUfc*0*afiTf-«ffll»Ufc. &ttft8-£l/C- 

?#£ftfcB@$£DMF 1 0 ml 4- ( 1 - 1 -rV^>iJ)Vi^- 

£Jt#®7 5 2mg (2.3 6mmol), 1- (3 
-y^^r^y^olf;i/) -3-i^A;i/#J?-{ ^ h'ili4 5 lmg 
(2. 3 6mmo 1) x 1 -fc Fn*S^>\/ HJ7\/-;i/3 1 9mg (2.3 6m 
mol), h'Jj:f-^7'^>0.9 9 ml (7. 0 8mmo 1) £iDx.^gfe-0Mi 

^^b*^© 2mls > 1 m 1 Ufc * © SSS 

ifcfi 2 2 0mg (0.3 4 7mmol) JR^ 16% 
MS (ESI, m/z) 407 (HH+) 

H-NMR (DMS0-d6) 51.73-1.90 (2H, m), 2.04-2.18 (2H, m), 3.03-3.17 (2H,m), 
3.20-3.34 (2H, m), 3.71 (2H, dt), 4.28 (2H, t), 7.07 (2H, d), 7.21 (1 H, 
d), 7.58 (1H, d), 7.62 (1H, dd), 7.86 (2H, d), 7.91 (1H, d), 8.02 (1H, 
d), 8.50-8.71 (2H, m), 8.97 (3H, br) 

N— [2- (l-risi v*v> vy-l -J)}/***/) x^;i/] - 

4- (l-T-fe H"?. tJfr-A-W)?!!/**^) ^>XTK K -\> l )7 

N- [2-(l-75^V*^ U>-7-^I/;**$/)xf-;i,] -4- (4- 
^>X7U' - h 'j7;i/2|-D|pKigl 2 Omg (0.2 3 1 
mmo 1) £x*y-;H OmlCS«f$t> xf-;bT-b M S^-UfflMfi 
14 2mg (1. 1 5mmo 1) x h U ^ >0. 3 2 2ml (2. 3 lmmo 

JKfL 99mg (0.147mmol) JR$ 77% 
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HS (ESI, m/z) 448 (MH+) 

H-NMR (DMS0-d6) 51.69-1.77 (2H, m), 2.02-2.15 (2H, m), 2.30 (3H, s), 

3.46-3.60 (2H, m), 3.68-3.86 (4H, m), 7.08 (2H, d), 7.22 (1H, d), 7.58 

(2H,d), 7.62 (1H, dd), 7.87 (2H, d), 7.92 (1H, d), 8.01 (IB, br), 8.56- 
8.72 (2H, m), 8.99 (3H, br), 9.15 (1H, br) 

ms&ms n- [2- (i-rxj^v^svy-i-Hfr***/) - 

4- (Nn WmvTXVJ) ^>XT^K =Lh>)7)\'*nmmi&<D&J& 
Xgl 4- (Ns H-y*3-)\>?WJ) x^;n^^;i/©^ 

(3. 9mmol) Sx^y-;i/3m^ 5 0%^W* >*i§i£l Omltf 

^-iHml £fln;L£&T- 5 B fSmn U 1 MfeK^b^- h V 

©ft 6 7 lmg (3. 0 5mmo 1) JR$ 78% 

H — NMR (CDC1 3 ) (51.40 (3H,t) ,2.95 (6H,s) ,4.30 (lH,br), 4.40 (2H,q), 

7.40 (2H,d) ,8.10 (2H,d) 

TM2 4- (N, W-V**fr7$.VJ) £gH£©£fi& 
4- (N, N-$//f\N'T5£V) SMSit if^x^fM6N ig®T 

H-NMR (DMSO -d6) 52.95 (3H, s), 3.25 (3H, s), 7.75 (2H, d), 8.15 (2H, 
d), 9.25 (1H, br), 9.50 (1H, br) 

IH3 N- [2- (l-TSy-rv*; V>-7-4)V*^» xf;i/] -4 

- (N, ^>xrs. f -hy^^Dgf^gf?)^ 

t-7f\n> [2- (1 -7X^4 v*; *)>- 5-4)1***/) x^;i/] * ^ 
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;re-H.0g (3.3 2mmol) Z4m%M<b&M(DV**y->ma. 5ml, 
9**Vy 5mlC«IPbfc*©*Sfi-C fc&SSSEESSl/t 
#5ixfct&$!®£DMF 1 OmlCjgiU 4- (N, m?*?)\,7*i?;) £ 
W§&~WlW&1 5 7mg (3.3 2mmolK 1- (3-$>^;i/7* y 7n 
- 3 -x^Vfc-MW $ KJIgBI6 3 4mg (3.3 2mmol), 1- 
tFD*S"^>yhU7»/-;i'4 4 9mg (3.3 2mmol) x 
>0.5 5 5ml (3. 9 9mmol) £fin/Lg&T-Bfel&#Lfco ££011X84 

JR» 3 5 Omg (0. 5 7 9mmo 1) JR^ 17% 
MS (ESI, m/z) 378 (MR) 

H-NMR (DMS0-d6) (52.96 (3H, s), 3.23 (3H, s), 3.78 (2H, dt), 4.32 (2H,t), 
7.22 (1H, d), 7.59 (2H, d), 7.62 (1H, dd), 7.66 (2H, d), 7.92 (1H, d), 
8.03 (1H, d), 8.07 (2H, d), 9.03 (4H, br), 9.37 (1H, br) 
mmi N- [2- (\-7$.J4V*S y>-7— fJM-*^) ^)V\ - 

xg i 4 - u x ; (t^n y 1 ;io ] mm.m<D&f& 

4-5>Ty$m§S?15.2 g (10 3mmol) S4^^b*^^tf»K 
i^i»2 0 0ml, y 5 0ml Ojg&CJn* 5 BISttftLfco 
£MEg5fc^ «.nfeH(*:fci»x^ 10 0ml Sin* 3 0 LfcSL 
Bftfcit&bfco *#e>*ifc@#£x*y-/i/l 0 Omlftjfflii:.l/TKpyy> 
15.0g (2 1 lmmo 1) £«fctfh iji^?? > 10. 0 g (98.8mmol) 
fc2B«S6;**fc. &J£*@*&63I5£&®4 Oml^iPt 8 5°CT-4^S 
f&S-frfco ^*@^m^^5 0ml*iH1^3 0^^Lfe^ 
HU ^^Kl*7k2 0ml-e^bfco METS&$bT^b£tl£^;fco 
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JRfi7.6 7g (30. lmmol) iR^ 29.2% 
MS(ESI,m/z) 479(MH+) 

H-NMB. (DMS0-d6) 51.78-1.92 (2H, m), 1.98-2.12 (2H, m), 3.23-3.43 (2H, m), 
3.58-3.62(2H,m), 7.78(2H,d), 8.15(2H,d), 9.18(lH,bs), 9.45(lH,bs), 13.41 
(lH.bs) 

Ig2 N- [2- (l-7^^V*/l>>-7-4';i/;*-^>) -4 

-14$; (tfo u f jy— l —4 ft) ] / ^>X7'^ H nhU7;i/^-DSiyg0 
t-^;i/ [2- (l-T^y^ v^y u>-5--f;i/^-^r^) ijji 

;ty->4 7 0mg (1. 5 6mmol) *4M%.imt>&m<Z>i;**y>m&. 5 
mis ^^•U->5ml{c^«lbfc*.©^S-ei^^bfco &&£$SEE® 
iUT^^nfcffiMtl^DMFl OmlJcSMU 4- 14$ J (£D>JS;>- 
1 — f ^) ] £E#®-J&$J£3 9 6mg (1.5 6mmo 1) , 1- (3-*;* 
^;i/T5y7"Dlf;i/) ^ KIiJg2 9 7mg (1.5 6 

mmo 1) > 1-t Kn^W h UT^-;i/2 lOmg (1. 5 6mmo 1) „ 
Y*)3L?))/T*>0. 4 3 3ml (3.1 lmmol) SiP^ST— #at#L;fco 
m&M 1 Xg4 i:lRia0^C^o-CSS<b^tl^^fco 
JRM 2 8 Omg (0.4 44mmo 1) 28% 
MS (ESI, m/z) 404 (MH+) 

H-MMR (DMS0-d6) 51.80-1.96 (2H, m), 2.00-2.14 (2H, m), 3.30-3.43 (2H,m), 
3.53-3.64 (2H, m), 3.77 (2H, dt), 4.34 (2H, t), 7.21 (1H, d), 7.53 (1 H, 
d), 7.58 (1H, dd), 7.60 (2H, d), 7.92 (1H, d), 8.03 (1H, d), 8.07 (2B, 
d), 8.88 (1H, br), 9.08 (3H, br), 9.37 (1H, br), 
mS&mS N- [2- (l-75/-f V>- 7-4)1***/) - 

[l- (4-eus;;v) -4-t^'j^>] h* -N<;7;^DfifK 
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4-£nn£Ui>>iS$J!M4. Og (26.6mmolK K^US?>-4-*^ 
*>K^M.2g (26.6mmolK F'JxW5>7.4ml (53.2 
mmol) ^i/l/>10 0ml*13 0°CT*2 4^m#bfeo ftixf;i/S 

iKfi 2. 9 5g (12.6mmol) JR^ 47% 
MS (ESI, n/z) 235 (MH+) 

H-NMR (CDC1 3 )5 1.25 (3H, t), 1.71-1.85 (2H, m), 2.00 (2H, d), 2.05 
-2.60 (1H, ■■)-, 2.90 (2H, t), 3.81 (2H, d), 4.20 (2H, q), 6.66 (2H, d), 
8.26 (2H, d) 

TM 2 1 - ( 4 - Y. V *J)l) -4-V^)V>t])l#>m imM(D&i& 

1- (4-KUS>;i/) -tr^.Ui?>-4-*;i/^>®x^-;v2. 9 5 g (12.6 
mmo 1) 1 0 Oml*fi#U 1 5 0 m 1 fctax., 95 

JRS 3.2 1 g (11.5mmo 1) 91% 
MS (ESI, n/z) 207 (MH+) 

H-NME (DMS0-d6) 6 1.54 (2H, t), 1.90 (2H, d ) , 2.60-2.70 (1H, m), 
3.30 (2H, t), 4.10 (2H, d), 7.19 (2H, d), 8.20 (2H, d) 
Xg3 N— [2- (1-T^y-f V^ry'J>-7— f^^ri') x^;v] - 

[l- (4-trusw) -4-f.yy>] -n^^a-niffli 

t-y^;i/ [2- (l-r^^'f v*>"J>-5— f^*^» 
/tv-h4 7 0mg (1.5 6 mmol) £4M£mtodcfli0***1t>i8i£2. 5 
ml, ^^•y->5ml{3^Ujfct)©Sg^lI^^#bfe 0 jgttftMEe 
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*LT#&ftfcaK*ftDMF10mlfc«»U 1 ~ U -4- 

e^DS? 3 2 lmg (1.5 6mmolK 1- (3-^^f-;i/T^ 

/rn^) -3-x^;i/*;i/^i;^ * l«£Wi2 9 7mg (1.5 6mmol) % 
1-t pn*S"«>V/ hUT\/-;i/2 1 Omg (1.56mmol), HJxt^I/ 
7S>0.4 3 3ml (3 . 1 lmmol) £JD*gfiT--l&S£#Ufco ££091 

QUI 2 3 Omg (0.3 7 lmmo 1) J&sjs 24% 
MS (ESI, m/z) 392 (MH+) 

H-NME (DMS0-d6) 51.46-1.67 ( 2H, m), 1.77-1.93 (2H, m), 2.56-2.65 (2H,m), 
3.17-3.33 (2H r m), 3.58 (2H, dt), 4.07-4.30 (4H, m), 7.18 (2H, d), 7.21 
(1H, d), 7.53 (1H, d), 7.59 (2H, dd), 8.21 (2H, d), 8.25 (1H, t), 9.00(2 
H, br) 

££019 N- [2- {l-TXJ4V*JVy-l-4)\>-t*i/) x^;i/] - 
4- [2- (KUS»-4-' f)l) x^;v] s<>XT5. K - Y U yfrXu&m 

xmi 4- (yx h y ;m 

4- (^n^E^^W gJ§>#®^;i/2. 2 9 g (lOmmol) 
«77^f h6. 64 g (4 0mmol) *Jn*. % 1 5 O-Cf 1 9H§Fi3it#bfco 

lRg 2. 6g(9mmol) JR$ 9 0% 

H-NME (CDC1 3 )(5 1.25 (6H, t), 3.20 (2H, d), 4.02 (4H, dq) , 7.39 (2H, 
d), 8.00 (2H, d) 

x®2 4- [2- (tfih>*>-4->f;v) tttttt<z>&ift 

4-(^x h*^*^*U;M^)*A«|yf-^4. 80g(16.8mmol) 
ftrh7tl»D77>l OOmlCi§i$t, h U £A 6 2 0 
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mg (15.5mmol) fcJniU 3 0 bT 3 0#il#bfco e 

iJS?>-4-rA'5 f tH1.3 8 g (12.9mmol) SiP^. 2 O^ti^bfco 
#$x^;i, bflrttfcfco T®S b*# £ *ifcffit»£* ^ y 3 0 

m 1 C«MI** 1 0 %*z> ¥*?J± -mk 3 0 0 m g ^t^^M^T 2 0 
#bfc„ -fe^ h*t3i&> ««tSfi*bT1»6nfc»fflft*«m3 0nilC* 
0"C-e-Bfe«# bfco S$ £ ©ST £ £ £ £ i D »fb£rtl0fflStl£ 

JRfi 2. 7g (11. 9mmo 1) J&* 9 2% 

xg3 n— [2- (l-r^-f *)>-!-<< )\>-**i/) -4 

- [2- (KUy>-4-^^) xf;H ^>X7a F =. h U 7)\>*ufmM. 
M7-h4 2 0mg (1.3 9mmol) £4M£Mb*fS?©S?**1*>$gtfS2. 5 

mis 5mi£&MLtzk<D*&u-z immmnLtzo mmzu&'g 

*bTf»e>nfefflH«*DMFl 0mlfc«IIU 4- [2- (t:U5»-4- 

4*) x^;i/] £Jt#&3 1 6mg (1.3 9mmo 1) „ 1- 

^7D^) - 3 -x^l/jb^SM 5 FJfflfttt2 6 6mg(l. 3 9mmo 1 K 

1-fc KP^i"<WM)7\/— ;H8 8mg (1. 3 9mmol) x h'Jx^ 

7" 5 >0. 2 9 m 1 (2. 0 9 mm o 1 ) fcira^ST— bfc„ ^SfiWI 1 

4 fcPlilC^Ki^oT^Mft^^feo 

JfcM 2 6 Omg (0.4 0 6mmo 1) iR^ 29% 

MS (ESI, m/z) 413 (MH+) 

H-NMR (DMS0-d6) 53.04 (2H, dd), 3.15 (2H, dd), 3.72 (2H, dt), 4.29 (2H, 
t),7.21 (1H, d), 7.34 (1H, d), 7.58 (1H, d), 7.62 (1H, dd), 7.76 (2H, d), 
7.81 (2H, d), 7.92 (1H, d), 8.02 (1H, d), 8.72 (2H, d), 8.75 (1H, dd), 

2 7 
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9.02 (2H, br) 

mfcMlo N- [2- (l-T$y-f v*;vy-l-<ov** ! s) x^;i,] 

Mv-b 8 9 0mg(2.9 4mmo l)S4^^b2k^©^^>^5mls 
15ml CHI Lfc*>©£g&T- 1 «BHR^ bfco U 
T*§£*Lfc!lIS!i$l£DMF 1 OmltjMIU *gfJ&«R6 6 6 

mg (2. 9 4mmo 1) . 1- O-^WUrD^) - 3 -i^* 
;1>#5M 5 FJKtttt5 6 3mg (2.9 4mmol), 

7V-;i/3 9 8mg (2.94mmolK t- tjif;b?*>0. 6 2ml (4.42 
mmol) *JDitSfiT«-ttlWfbfc. USSfll 1 Ig4 tmm<Z>mft£'&iXm 

JRM 6 5 0mg (1.23mmol) ifcifs 32% 
MS (ESI, m/z) 412 (MH+) 

H-NMR (DMS0-d6) 53.77 (2H, dt), 4.34 (2H, t), 7.21 (1H, d), 7.57 (2H, 
dd), 7.59 (1H, dd), 7.63 (1H, dd), 7.70 (1H, dd), 7.75 (2H, d), 7.81 (2H, 
d), 7.92 (1H, d), 8.02 (2H, d), 8.03 (1H, dd), 8.98 (2H, br), 9.02 (1H, 
t) 

Wtmil N— [3- (l-T\;4V*J*)>-l-'()\,***s) 7dk;v] 

-4- (i-tnij^>*;i/^-;u) *>>x~r% F - F >J 7;i/*n|fflHtt©-& 
A 

igi t-ff-jo [3- (l-T^y^fv^y u>-7--r;i/3i-ir^) rot 

1 -7"$ y - 7 - h Fd=¥-W v^y U >-*ft*«Wi4. 0 g ( 12. 7 mm 
ol) £DMF5 0mlfc:&8¥U t-7*f-;i/ (3-^Dn7ot;i/) *;i/M7 
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-r4.4 2g (18.6mmol) , y £A8. 7 6 g ( 63. 5mmo 1) 3 
«Mbx h5^;i'T> ; E-^A4.6 9 g (12.7mmo 1) Sin*. 7 0°CT?3 

JRM 2. lg (6. 6 5mmol) Jfc$ 54% 

H-NMR (CDCh) (51.44 (9H, s), 1.93-2.10 (2H, m), 3.28-3.46 (2H, m), 4.21 
(2H, t), 6.97 (1H, d), 7.24 (1H, dd), 7.35 (1H, br), 7.59 (1H, d), 7.77 
(1H, d) 

Ig2 N- [3- (l-^y-fV^y U>-7— <)l**is) 7Dt;i/] - 
4- (l-^D 'jy>*;i/^-;v) ^>XT5K U^^DBf^igo^ 

t-7W [3- (l-TX; -4 frttis) 7"Dt;i/] * 

;wt?- h650mg(2.06mmol )£4$£m<b*ffl®^**-y->jgi£2. 5 
ml, ^^•y->5mlt^bfe*.©S^-ei^jl#Ufeo &&£&Eg 
*bt^e,tifeffl^4DMFl Omlt^U 4- ( 1 -Ko 'J ^>#;i/tf 
$fiHS 0 Omg (2.2 6mmo 1) , 1- ( 3 -^^1/75 y 7D 
tVU) -3-i^;i>#;i^iM 5 h*ig®JI4 3 2mg (2. 2 6mmol) , 1- 
b Kd*J"<W h UT7-;i/3 0 5mg (2. 2 6mmolK b U 5. 
>0. 8 6 m 1 (6. 1 8 mm o 1 ) ^SD^^T— Hfe8i# Lfc„ HM^J 1 X@4 t 

JRS 4 0 Omg (0.7 5 2mmo 1) iR^ 37% 
MS (ESI, m/z) 419 (MH+) 

H-NMR (DMS0-d6) (51.75-1. 93 (4H, a), 2.03-2.26 (2H, m), 3.35 (2H, dt), 
3. 42-3.55 (4H, m), 4.22 (2H, t), 7.22 (1H, d), 7.56 (1H, d), 7.58 (2H, 
d),7.63 (1H, dd), 7.89 (2H, d), 7.92 (1H, d), 8.01 (1H, d), 8.68 (1H, t), 
8.92 (2B, br) 
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m&W12 N- [3- (1-75^ V^'J>-7HW>» 7*DK;i/] 

-4- (Us nvtf-frtDw^ft) ^>X75 F -h 'J7;i/^-Dff^igo 

t-y^;b [3- (l-T^/^f v*>"J>-7— f;v**3/) 7DtM * 
;wsv-h 3 7 8mg(1.2 Ommo l)S4^Mb7k^©^^-9->?§l82.5 
mix ^3|-^-9->5mlK:^Pbfet)©$g^-ei^m^Ufco «K««ES 
£UTl#e>ft*:iiai[tl£DMF 1 OmlC^lU 4- ( 1 - to 'J i?>>b;i/* 
^ES^2 5 4mg (1.3 2mmo 1) , 1- (3-^f;i/75;rD 
5 Mig2 5 lmg (1.3 2mmolK 1- 
t Kn+S/'Oi/ h 'J7V-;H 1 8mg (1.3 2mmolK KUx^l/T^ 
>0. 5 0ml (3.60mmol) 4lDjt£frT?-tt8i*l/fco 19101118 4 

IRS 1 8 Omg (0.3 5 6mmo 1) MM 24% 
MS (ESI, m/z) 393 (MH+) 

H-NMR (DMS0-d6) (S2.04-2.16 (2H, m), 2.89 (3H, s), 3.00 (3H, s), 3.51 
(2H, dt), 4.25 (2H, t), 7.22 (1H, d), 7.48 (2H, d), 7.58 (1H, d), 7.64 
(1H, dd), 7.90 (2H, d), 7.93 (1H, d), 8.02 (1H, d), 8.68 (1H, t), 8.92 
(2H, br) 

HJ&0D13 N— [3- (l-T'Sy-f V*JVy-l -4 ft***;) 7u\Z)\,~} 
-4- (4-^0^1/**^) ^yXTX Y - h U7;i/^-Dgf^©^fig 

t-^;i/[3- v*j y>-7— f^**^) ro^v] 

nv-h 7 2 0mg (2.2 8mmol) £4&£m{b;dC3&©$>;fr*1f >i^2. 5 
mix s;^*>5mlC«lSlbfe*Oft^n?-*MWfbfe. ^*®4b-C 
#e>ixfc^®t)SDMF 1 OmltjffllSt, 4- ( 1 - 1 -7 

4 *JJ\r***s) 'kMmW.S 0 5mg (2. 5 lmmo l)x 1- (3 
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-^^WU/D^l/) -S-xfjl/fcjl/jtfSM * Kjg&Jg4 7 9mg 
(2. 5 lmmo 1) , l-tFP^>y h UT^-;i/3 3 9mg (2.5 1 
miol), HJx^;1/:t*5 >0. 95ml (6. 8 4mmo 1 ) £jD£gS"e-#& 

au-iwji»bfc. idem 1 is 4 tiiosffcto-ciift^ftsffc. 

JRS 8 9 0mg (1.6 7mmol) JR^ 60% 
MS (ESI, m/z) 421 (MH+) 

H-NMR (DMS0-d6) 51.83-1.99 (2H, m), 2.00-2.17 (4H, m), 3.03-3.17 (2H,m), 
3.20-3.32 (2H, m), 3.46 (2H, dt), 4.21 (2H, t), 4.70-4.78 (1H, m), 7.05 
(2H, d), 7.21 (1H, d), 7.57 (1H, d), 7.62 (1H, dd), 7.83 (2H, d), 7.92 
(1H, d), 7.99 (1H, d), 8.46 (1H, t), 8.50-8.69 (2H, m), 8.99 (2H, br) 
HM0914 N- [3- (l-T'Sy-f Ui — 7 — f/W**^) TuM)V\ 
-4- (l-r-b X ^>X7? K^hy? 

N- [3-(l-7^^V*;'J>-7HM*i')7Dt:;i/] -4- (4 
-Kt'J^*^) ^>X75K - h U7;i/^-nfiP^J15 8 Omg (1.0 9 
mmol) ^y-JHOmlCigi^ if;!/?* M 5. h^lg 
5 0 Omg (4. 0 7mmo 1) „ h>Jif;i'7?>2ml (14. 3 mmol) £ 

&. 

IRS 6 3 Omg (1.0 9mmo 1) Jfc#5 100% 
MS (ESI, m/z) 462 (MH+) 

H-NMR (DMS0-d6) 61.64-1.90 (2H, m), 2.03-2.18 (4H, m), 2.29 (3H, s), 
3.22-3.43 (4H, m), 3.70-3.82 (2H, m), 4.22 (2H, t), 4.74-4.88 (1H, m), 

3 1 



WO 99/47503 



PCT/JP99/01309 



7.04(2H, d), 7.22 (1H, d), 7.58 (1H, d), 7.63 (1H, dd), 7.85 (2H, d), 
7.93 (1 H, d), 8.02 (1H, br), 8.46 (1H, t), 9.04 (2H, br), 9.19 (2H, br) 
fSffl§0Ol 5 (4R) -5- (l-7ZJ'(V*;V>-7-<()]'**i') -4 
- [4- (l-troys^*;^^) ^>\/4;i>7^] ^>*>®^>^ 

Xgl (4R) -4-t7h^>*M-;V7U-5-^DD-^>i 

N - 1 •7Y*i'l3)\''#-)\>-T)-7ft$ I >Wt-7 -^>^^Xx;i/25. 0 
g (74.2mmol) ^N-^^J/^l/^^U >8. 1 5ml (74.2mmol) , 
f h7t b'D7?>5 0 OmlCiiU zK^T^D 0^x^1/7.0 5ml 
(74.2mmol) 2 O^tl^bfco £fcfc*ftB^£iR3l&S!fc J: 
*U at&C*5g, *.m<t*$mi- Y U ^2. 8 1 g (74.2mmol) 
#TiQ* 3 07>Blf£#Ufco ££t 1 2 0 m UnitSfiT 1 ElBHRtf 

JBttfcr U:tf-;i>7*$>20. 6ml (148mmolK ^oo^*>100 
mlCgik ^ _ F^^>^^*-^^D7'f K12. 7g(l 1 lmmol)£ 

fcfflSg#)£DMF2 5 0ml£&#U Jfrfe'J^A 15. 5 g( 3 7 lmmo 1) 

*nn*.5 o-c-c— mmvtzo mm*f-fritttmimti,*m£ftr>x!m\M 

JfcM 14.6g (42.8mmo 1) JR* 58% 

H-NMR(CDC1 3 ) <51.41 (9H, s), 1.83-1.96 (2H, n), 2.44 (2H, dd), 3.52-3.69 
(2H, m), 3.91 (1H, br), 4.72 (1H, br), 5.11 (2H, s), 7.28-7.36 (5H, m) 
XM2 (4R) -5- (1-T^y-f V*>"J>-7— fJW***) -4-t 
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pn+WV^ U >-AtolKKii8. 8 lg (2 7 
mmol) £DMF12 0mlfcigjSU (4R) -4- 1 7 Y 
75>>-5-*nP— *>*>»'<>$>;H4. Og (4 lmmo 1) > &&#V 
£-A11.2g (81.0mmo 1) „ 3«Xtx h ^r^l/TV^-^Ag. 9 6 g 
(2 7mmol) *iD^ 7 0"C-C3 B08l#bfco ^^DD^>«j§i 

JRfi 12.0g (25.8mmo 1) JR* 94% 

H-NME(CDC1 3 ) 51.43 (9H, s), 1.83-1.99 (2H, m), 2.50 (2H, dd), 3.88-4.18 
(3H, m), 5.10 (2H, s), 6.94 (1H, d), 7.24-7.37 (6H, m), 7.46 (1H, br), 
7.60 (1H, d), 7.80 (1H, d) 

Xg3 (4R)-5- (l-T5>'-fy*>"J>-7— f^+S') -4- [4 

(4R) -5- ( U>-7—f -4-t^h* 
'>*;i/#=;i'?U / <>^>i'<>^l'7 5 0mg (1.6 lmmo 1) £4$£ 
£fodc^0^;fr*1t>?8&5ml, 1 5mlCigfl$bfcfc©£^-e 

4- (l-eDU^*^*-^) £J§M3 5 6mg (1.6 lmmol) > 1 
-{3-V*?))'7$.;7vK)\,)-3-x.?)lt>)lXi/'[ 5. F£®J&3 0 8mg 
(1.6 lmmo 1) x 1-t fu*i/iwj h U7Vf-;U2 1 8mg (1.6 1 
mmol)s h'Ji^;i/T5>0. 3 4ml (2.4 2 mmol) £in£ga-e— life 
it#bfco HmS^J 1 X§4 fcPI^OS^t^oTSMflS^tl^feo 
JRM 6 7 Omg (1. 1 6mmo 1) 7 2% 
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MS (ESI, m/z) 567 (MH+) 

H-NME (DMS0-d6) 6 1.71-2.04 (6H, m), 2.40-2.55 (2B, m), 3.33 (2B, dd), 

3.46 (2H, dd), 4.10-4.30 (2H, m), 4.37-4.52 (IB, m), 5.07 (2H, s), 7.21 
(1H, d), 7.29-7.39 (5H, m), 7.56 (1H, d), 7.60 (2H, d), 7.62 (IB, dd), 

7.90 (IB, d), 7.92 (2H, d), 8.01 (1H, dd), 8.57 (IB, d), 8.92 (2B, br) 
Hfl|fi0!ll6 (4R) -5- {\-7KJ4V*S U>-7-* ^tf-**) -4 

- [4- (l-t:nUS»*/l/#=^) 'OV4J\t7XJ'\ i>9>WL — bU 

(4R) -5-( l-7$.;4 U>-7— Ol^*>»-4- [4- (1 

-en wybfr-K-fr) ^sVjn/TXS] '09>Bt*>tf)i — h'J7;v 

;*Dfil&&6 7 Omg (1. 1 6mmo 1) 1 0 m 1 U 4 0°CT-1 

B§E3il# bfeo 39609 1 Ig 4 fc|gf£0|gftCftt>Tgl^b^£^fc. 
JRg 4 5 Omg (0. 7 6 3mmo 1) JR* 66% 
MS (ESI, m/z) 567 (MH+) 

H-NME (DMSO-d6) 6 1.74-2.15 (6B, m), 2.33-2.44 (2B, m), 3.35 (2H, dd), 

3.47 (2H, dd), 4.12-4.38 (2B, n), 4.35-4.50 (IB, m), 7.21 (IB, d), 7.57 
(IB, d), 7.59 (2H, d), 7.63 (IB, dd), 7.90 (IB, d), 7.92 (2B, d), 8.01 

(IB, d d), 8.54 (IB, d), 8.95 (2H, br) 

fgffi0i.ll 7 (4R) -5 - (1-7$ ^ V*/U>-7—Ol/*^» -4 

- [4- (i-t:DU^>a;i/*-;i/) ^sVifrrxs] ^>*>$x?-;i' 

(4R) -5- (l-TS/'f V*y"J>-7-* -A-t7Y* 
$/*;V#-JV7 5 y ^ > ^ > ^ ^ 8 0 0 m g (1. 7 2mmol) *4Mfe 
&{hfom®V**y>?m5Tiil, 5ml fc«Hbfc*©ftSa-Cl 

fifSH#Lfe. ^£ME@£UT*te>*ifc^$>£DMFl OmlKiSU 
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4- (l-KD'J^>*;i/#r:;i>) $All'3 1 2mg (1.4 lmmo. 1) . 1 
-O-^^f-^T^yrDKJbJ-a-xf-^*^*^ S h*igK*g2 7 Omg 
(1.4 lmmo 1) „ 1-t f*n*S"OV^ 9 lmg (1.4 1 

mmolK h>Jx^;VT5>0.3 4ml (2. 1 1 mmo 1 ) fcin^gig-e-Bfc 

x* y 2 0 m 1 N iiSSKO. 5ml tzffll L 3 ttBUOiffiffi t fco ^&fS0>J 1 1 

§4 tm®v>n.tt£'&^zmm&&®*fttci 0 

ifcg 3 2 Omg (0. 5 1 8mmo 1) 3 0% 

MS (ESI, m/z) 505 (MH+) 

H-flMR (DMS0-d6) tfl.15 (3H, t), 1.77-1.80 (4H,m), 1.81-2.00 (1H, m), 
2.02-2.16 (1H, m), 2.40-2.50 (2H, m), 3.34 (2H, dd), 3.46 (2H, dd), 4.04 
(2H, dd), 4.12-4.30 (2H, m), 7.21 (1H, d), 7.57 (1H, d), 7.59 (2H, d), 
7.63 (1H, dd), 7.91 (3H, d), 8.01 (1H, d), 8.55 (1H, d), 8.90 (2H, br) 
HJ60I.I18 (4R) -5- (l-T$y-fV*yU>-7— f^**S/) -4 
- [4- (N, NVm-frT^i?;) *OV4fr7KS] ^>*>^ - h U 7 

(4R) -5- (l-r^>'-fV*>'y>-7-'f^**S') -4-t7h* 
i/i;i/fc;i/7? y^.>^>|g^>^;i/9 0 Omg (1.9 4mmol) %4Mfe 

m®mn\sfco *8*^BSbTi*6ftfcaa*sDMF 1 omi£&8?u 

4- (N, NWW5ify) Sm#K3 6 3mg (1. 5 9mmo 1) s 1- 
O-^^^UT'/rn^V) - 3 -x^;i/£;i/#SM ^ KJg^Jg3 0 4mg 
(1. 5 9mmol) % 1 - 1 Hn+S/^W h *)7V—fr2 15mg (1.5 9 

mmolK hUx^i/^^^O. 3 3ml (2. 3 9mmo 1) SJniSfi'C— & 

3 5 



WO 99/47503 



PCT/JP99/01309 



mS. 340mg (0.5 0 2mmol) 26% 
MS (ESI, m/z) 450 (MH+) 

H-MMR (DMS0-d6) 5 1.84-2.15 (2H, m), 2.33-2.44 (2H, m), 2.97 (3H, s), 
3.24 (3H, s), 4.14-4.28 (2H, m), 4.36-4.52 (2H, m), 7.22 (IB, d), 7.58 
(lH,d), 7.62 (1H, d), 7.70 (2H, dd), 7.91 (1H, d), 8.02 (1H, d), 8.07 
(2H, dd), 8.70 (1H, d), 9.04 (2H, br), 9.38 (1H, br) 

msmi9 (4R) -5- a-7$;<{ y>-7— f^*s/) -4 

- [4- (2- (K'jy>-4— f^/) 1^) i*sV<ifr7%J} ^s*>Wt 

(4R) -5- (l-T'^^-fV+y'U^-T— f;^**» -4-t7>* 
>>jbM-Jl/7^^>S / <>^l'5 9 Omg (1. 2 7mmol) £4&£ 
«ft**©^**-9->««5ml, 5mlfc*»Lfe%©*SM"C 1 

4- [2- (KUS?>-4-^;i/) x^;v] ¥£,t#®2 3 7mg (1.0 4 
mmol) x 1- O-^W^rn^) - 3 -x*-;v*^5t!SM S K 
jg®igl 9 9mg(1.0 4mmo IK l-bh'D^>^hU7^-;H4 4 
mg (1.0 4mmolK h U x?-;i/7^ >0. 2 2ml (1. 5 7mmo 1) £in 

*ga-e-Bfeji# bfe^np/^> ««ifb«Mi t Lftmt'& i xim b*# e>n 

tdimm^Wm. 1 0 m 1 U 50 °Ce 1 RHlRIt bfc„ ^SS^J 1 X§4 

JfcM 1 9 Omg (0.2 6 7mmo 1) 2 1% 

MS (ESI, m/z) 485 (MH+) 

H-NMR (DMS0-d6) 6 1.82-1.96 (1H, ■), 1.98-2.11 (1H, ■), 2.12-2.29 (2H, 
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m), 3.06 (2H, dd), 3.19 (2H, dd), 4.10-4.19 (1H, m), 4.23-4.31 (1H, m), 
4.33-4.48 (1H, ■), 7.20 (1H, d), 7.33 (2H, d), 7.58 (2H, d), 7.62 (1H, 
d),7.81 (1H, d), 7.87 (2H, d), 7.90 (1H, d), 8.08 (1H, d), 8.44 (IB, d), 
8.78 (2H, d), 9.06 (2H, br) 

m&W20 (4R) -5- (l-7S>>-f Vy-T-'Vltti') -4 

- [ (1- (4-K'JS?;i/) -4-K'*U5?» iJfrtfTKY] i>9>Wtf<> 

(4R) -5- {\-TKJ4V*J U>-7-> ffr***/) -A-t7Y* 
^*;i/#r;i/75 ; ^>^>S^>^;H. 0 6 g (1.8 7mmo 1) &4S£ffi 
fls**©^**-9->«*l Om-1, y***>5m-l-fc«S»lyfc4)0*aa-Cl 

1 - (4-K'JS?^)-4-t:^US'>*^sl?>tt3 8 6mg(l. 8 7mmo 1) ^ 
1- (3-^f^7^7Dt;i/) -3-xf;i/*;i/^^KMH3 5 8 
mg(1.8 7mmo IK 1 -fc Fn*S"<>y -h- UTV— -^2 5 3mg (1.8 7 
mmolK r U x?-;i/7 * >0. 3 9 m 1 (2. 8 lmmo 1) ftJpjtSfl"C— Kfe 
mjfbfeo »M!lxa4fcHail©I^Cfl£oT«Hft^«ft»fco 
1R« 6 3 Omg (0.8 0 7mmo 1) JR$ 43% 
MS (ESI, m/z) 554 (MH+) 

H-NMR (DMS0-d6) 51.48-1.66 (2H, m), 1.71-1.81 (3H, m), 1.82-2.09 (lH,m), 
1.90-2.00 (1H, m), 2.53-2.65 (1H, m), 3.13-3.28 (2H, m), 4.02-4.25 (4H, 
m), 5.09 (2H, s), 7.19 (2H, d), 7.22 (1H, d), 7.29-7.41 (5H, m), 7.60(2H, 
d), 7.91 (1H, br), 7.99 (1H, d), 8.05 (1H, br), 8.22 (2H, d), 9.07 (2H, 
br) 

Hffl&0lJ2 1 (4R) -5 - {l-T^JH U>-7-' Olttis) -4 

- C (l- (4-KUSW) -4-tyoj$;» ^>*>$rh 
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(4R) -5- (1-7$. J4V*J >J>-7-'f/W*5/) -4- [ (1- 
U7;i/^-Dgf^m6 1 Omg (0.7 8 0mmol) £^!I&5mlfc:$gPb4 0 

•c-e i ftrsm* bfco Hfls0O i xg4 k ntitottft c«oraawb^«fti»fc. 

iRg 6 3 Omg (0. 8 0 7mmo 1) 43% 
MS (ESI, m/z) 554 (MH+) 

H-NMR (DMS0-d6) 51.44-2.04 (6H, ■), 2.20-2.38 (2H, ■), 2.55-2.68 (lB,n), 
3.08-3.30 (2H, m), 3.96-4.28 (5H, m), 7.19 (1H, d), 7.21 (2H, d), 7.58 
(2H, d), 7.60 (1H, dd), 7.91 (1H, d), 8.00 (2H, d), 8.21 (2H, d), 9.00 
(2H, br) 

^J60!I2 2 (4R) -5 - (l-T^y-rv^y'J>-7— i -4 

- [4- (^>';-f*) ^>#>M — HJ^a-nraMB 

(4R) -5- 4 Vy-l-sOl***/) -4-t7>* 

i'A;l'#-;i/75/'^>i'>i^>i ? ^9 4 0mg (1.6 6mmol) £4$£ 
ttfb**©^**-* 5ml, *#*-9-> 5ml C|gj$¥ bfc 4) ©££ST 1 
«FlB»#bfe. ««tft«EB*bT»&nfca«»*DMF lOmlCiMIU 
^"OV-f^fiASttS 7 5mg (1.6 6mmol)s 1- 
UrDK;b)-3-i^*;^ 3. 1 7mg (1.6 6mmo 1) N 

1-t KD*->'<Wb i ;:py-;V2 2 4mg (1.6 6mmolK MJx?-;i/ 
7^>0.35ml (2.49mmol) £ira£^T-l!feJ&#bfc<> ^Jl§08 IIS 

l&fi 2 8 Omg (0.4 6 9mmo 1) JR^ 28% 
MS (ESI, m/z) 484 (MH+) 
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B-NMR (DHS0-d6) tf 1.93-2, 17 (2H, m), 2.34-2.46 (2H, n), 4.16-4.30 (2H,m), ... 
4.41-4.52 (1H, m), 7.21 (1H, d), 7.57 (2H, d), 7.60 (1H, d), 7.64 (IB, 
dd), 7.73 (1H, dd), 7.75 (2H, d), 7.81 (2H, d), 7.92 (1H, d), 8.02 (2H,d), 
8.03 (1H, dd), 8.67 (1H, d), 8.89 (2H, br) 

$mm2 3 3 - [l-T§y-7- (2- (4- ( 1 - tD 'J 3?>*;i/#=^/) 

IHI 3-t KD^ri/-4-3-H^m§^©^ 

3-fc l*n*5/£J6MN830.Og (2 1 7mmo 1) £gf$2 0 OmlCSi 
U -^3^^53.0 g (3 2 6mmol) fcgiSTTin&fco 4 5°CT- 1 5B# 

mum ««ft*iEe*uT^feaat* 1 %f-*aaw- h «j ^atic^s o o 

mlT-2|Hk zk5 0 0mlT*2lH]ife#U 8 0'C-egffiS£@£-fr*c: i:T\ 

mm 17.2g (65.2mmol) JR¥ 30% 
MS (FAB, m/z) 265 (MH+) 

H-NMR (DMS0-d6) 6 7.13 (1H, dd), 7.43 (1H, d), 7.80 (1H, d) 
Xg2 4-3-K-3-* h*^Jft«Kptf-^©^rit 

3-fcKD*$/-4-3-F3f**»U.9g (56.4mmol) £DMF 
2 0 0mlC&8?U 3^-fb/^H7. 5ml ( 2 8 2 mmo 1 ) » V t> 
A3 9g (282mmol) fcjQ;^ 5 0"CT3«fBHBf bfco ftKif-^SMl 

JRM 16. 3 g (55. 8 mmo 1) JR* 99% 

H-NMR (CDCls) 53.90 (3H, s), 3.92 (3H, s), 7.35 (1H, dd), 7.43 (1H, d), 
7.84 (1H, d) 
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Xg3 4-3— Y&'OitfrTfoX—JWDM 

4 _3_};_3_^ h*S/£Jl§®^;H.5g (5. 14mmol) ^x^y 
-)V 2 0 m 1 fcSJS? U 1 SUfokSMt:*- b U A 1 0 m 1 £lin^ gMT?-l!feit 

#u*io i»x2-;p*affljgttfc unttca^Tftauff 6*ifc«iiMh* t h f 

2 0mlC«»U tK^Ts M)x^;i/7^>1.4 3ml (10. 3mmo 1) % 
£ u p ^x^bO. 54ml (5.65mmol) 4imit 1 B3I3&# Ufco ifc!8$ 
*^Tx *«ft**SlltbUW3 8 0mg ( 10. 3mmo 1) ftlll 

JR« 9 3 Omg (3. 5 2mmo 1) W 69% 

H-NMR (CDCh) S3.87 (3H, s), 4.64 (2H, s), 6.67 (1H, dd), 6.85 (lfl, d), 
7.70 (1H, d) 

XS4 N- (2, 2-S>* b^x^/l/) -N- (4-3-K-3-* y**, 

4 —3 — K— 3 — ^< V*i"<>9)l'T)l/?— ;H1. 3 g (42. 8mmo 1) £ 
*;*dp**>2 5 OmlfciftJIfU zK#T> h l JxW^>11.9ml 
(85. 6mmo 1) , *9yW&-JWu ; 7 4 F7. 3 2 g (64. 2mmo 1) 

N- (2, 2-5>* h+S'X*-*) -4-yf-^>-K>^/l/*>7^ I* 
13.0 g (5 0mmol) £THF 1 5 OmltSffU H.J £ 

hi. 0 1 g (5 Ommo 1) *Mz.tz 0 1 O^BHJWftx ±fa-£^£ftfcffiSS&) 

fc^fco DIETS' 'J AW7A^dy h^77-f b^©fb-&$J&?§fco 
iRfi 20.5g (39.6mmo 1) iR^ 92% 
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H-NMR (CDCh) 6 2.42 (3H, s), 3.20 (2H, d), 3.23 (6H, s), 3.76 (3H, s), 
4.35 (1H, t), 4.41 (2H, s), 6.53 (IB, dd), 6.65 (1H, d), 7.28 (2H, d), 
7.62 (1H, d), 7.73 (2H, d) 
Xg5 6-3-F-7-.* h*WV*vy>©£rt 

N- (2, 2-S?/h*^x^) — N— (4-3-F-3-^h^>^ 
}V) -4-A^)l^<y^>^)^>T^ K20. 5 g (39. 6mmol) 
tf>240m:L m&W&l Omlfc&fifU 2^iD^S^tfco ^pd 
btSfc:^oT«S.ab#?>nfci|BSS^DMF 1 0 0ml t 
0mlfc:fcPbt-7h3ri/#U£A2. 5 4g (22. 6 
mmol) $iPx.4 0°CT-3RfP^fl i bfco 5?*nn**>&ttfflJ|fllU;b1&ife 

gib3!S{bi^!i£*#fco 

IRS 7. 1 g (24.9mmo 1) JR¥ 63% 

H-NMR (CDCh) (5 4.00 (3H, s), 7.13 (1H, s), 7.46 (1H, d), 8.32 (1H, s), 
8.41 (1H, d), 9.12 (1H, s) 

Hj@6 1-£dd-6-3— K-7-* YZ-i'-i V*J >J>©£fi& 

6-3-h*-7-^< V*vy>7. 1 g (24. 9mmol) £Bt&4 0 

ml> 3 0%ii^{b2k^7Kl 2 OmlJraiL 9 O-CT-5 B^Jt#Lfc 0 
* UTfl &ftfc«B4fc***2'«Mtl U > 2 0 m 1 b 1 0 0 °CT' 2 ttRHfttt 

Ifcfi 2. 8 2g (8. 8 6mmo 1) JR* 36% 

H-NMR (CDCU) 6 4.05 (3H, s), 7.42 (1H, d), 7.44 (1H, s), 8.16 (1H, s), 
8.34 (1H, s) 

xg7 ^>s?;i/- (6-3-h--7-^ v*yy>-i—f;i') 
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1-^dd-6-3-H-7-^ 'J>2. 8 2g (8.8 6mmo 

1) 5mlJ)P^l 4 O'CT— Hfe$#Ufco ^DD^^>S 

2: lfSC«£o -CffiS LffiHUftfeftfe. tti^T ^ U * Vju* 5 A * n v 

JRfi 2. 8g (7. 18mmol) JR* 81% 

H-NMR (CDCls) 5 3.96 (3H, s), 4.82 (2H, d), 5.18 (1H, br), 6.85 (2H, d), 
7.30-7.49 (6H, ■), 7.96 (1H, d), 8.21 (ffl, s) 

IS 8 t-7fJb [2- ( L l-7$;-6-B-¥<(V*J*)>-7-4Jtot 
x.f-fr] *;wxt— f -HJ 7 ;i>:*P 

(6-3-F-7-* v*7 U>- 1— T5>2.8 

g (7. 18mmol) *»R4ml, ^b2K*K2 0ml £&#PU 14 0°CT* 
-SfeiE^Lfco ^£@£bT&6ftfcSlg ! 8l£DMF5 OmltglSU t- 
7*f-;i/ (2 -7Dnxf-;i/) *;w^v— H. 5 7 g ( 14. 4mmo 1) ^ ffiMi] 
D£A4.9 5g (35.9mmo 1) N 3«7{bx h7 7^;i/7>^-'>A2. 6 5 g 
(7. 18mmol) fcllQXs 7 0*C"C2 0iHI»Ufe. 5>*an**>ftttW» 

iKfi 6 0 Omg (1.1 Ommo 1) JR$ 15% 
MS (ESI, m/z) 430 (MH+) 

H-NMR (DMS0-d6) (51.39 (9H, s), 3.64 (2H, dt), 4.19 (2H, t), 7.06 (1H, d), 
7.18 (1H, d), 7.60 (1H, d), 7.89 (1H, s), 8.58 (1H, s), 9.03 (2H, br) 
XS9 2-T-b3-)l7$. S-3- [l-T^y-7- (2-t-7*h*^*;v 
^-;i/T^yxhi|r;» -fV*-> U >— 6 — f ^] T7U;i/^^;i/ -hU7 
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t-7^;K2- (l-r^y-e-a-H'f u>-7-4;i/#=^» . 
IMWW—Y — hU7WI"nMHi6 OOmg (1. 1 Ommo 1) £ 
DMF 1 OmlfcigSPU 2-7-bh7U'7^ Vfrmtf-frZ 1 5mg 
(2. 2 Ommo 1) x h *77^>2 34mg 

(0. 7 7 mm o 1 ) v h U xf-jl^ 5 >0. 4 6 m 1 (3. 3 0 mm o 1 ) £UnA 
1 0 O^TMKHHJWtUfc. ISI60!llXg4 2:Htt<Z>*ff*£ft-3 

j&g lOOmg (0.18mmol) Jft¥ 16% 
MS (ESI, m/z) 445 (MH+) 

H-NHR (DMS0-d6) (51.38 (9H, s), 1.99 (3H, s), 3.40 (2H, dt), 3.74 (3H, s), 
4.18 (2H, t), 7.10-7.22 (2H, m), 7.24 (1H, d), 7.58 (1H, d), 7.99 (1H, s), 
8.08 (1H, s), 8.92 (2H, br), 9.60 (1H, br) 

XglO 2-7*^7^-3- ll-TXJ-7- (2- (4- (1-tfD 

2-7-WU7^-3- [l-T^y-7- (2-t-7h^*M^ 

B&^lOOmg (0. 18mmol) ^4S^'fb7k^©^^r-b->iglS5mlx 
$>**-tf-> 5 m lCigSSbfcfcCDfcgi&T- 1 ftHftttlfe. &i££ME©*bT 
*#£ftfcfflS!^£DMFl OmlCi§8?U 4- (l-KP'Ji?>M*-;i/) 
$l§i4 0mg (0.18mmol)> 1- (3-^/^7^/Dt;v) - 
3 -x^;i/>b;i/^^^ ^ F&$ig3 4mg (0. 18mmolK l-b^n*^ 
^>VFU7 , ;-;i/2 4mg (0. 18mmolK h U 5 >0. 0 4 m 1 
(0.2 7mmol) *JniS»-C-«ffll»bfeo *0fi«llS4 fcHtt©liffC 
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HSM 3 Omg (0. 0 4 6mmo 1) 2 5% 

H-NMR (DMS0-d6) 6 1.78-1.94 (4H, m), 2.00 (3H, s), 3.28-3.55 (4H, n), 
3.69 (3H, s), 3.70 (2H, dt), 4.36 (2H, t), 7.29 (1H, s), 7.55 (2H, d), 
7.68(2H, d), 7.84 (2H, d), 8.04-8.15 (1H, m), 8.20 (2H, br), 8.80 (2H, 
br), 9.81 (1H, br) 

IS11 3- [l-T^-7- (2- (4- (1-KDUS?>*;HI?^) ^ 

2-T-b^;i/T^y-3- [1-7^-7- (2- (4- (1-KDU5?> 

mtJ-fr — r U 7;i/:4-Dgt&j&3 Omg (O. 0 4 6mmol) %6M%M&IZ 
8 0 °C-e 4 ftHHRtt bfeo ^5601 1 II 4 fc|^©iiftfcfi£o-C*»b£ 

• ftfffe. 

lRfi 5mg (0.O 0 8mmo 1) JR¥ 18% 
MS (ESI, m/z) 491 (MH+) 

H-NMR (DMS0-d6) <5 1.72-1.94 (4H, m), 3.28-3.37 (2H, m), 3.44-3.58 (2H, 
m), 3.66 (2H, dt), 4.36 (2H, t), 6.90 (1H, s), 7.18 (IB, d), 7.54 (1H, d), 
7.58 (2H, d), 7.89 (2H, d), 8.01 (1H, d), 8.04 (1H, br), 8.81 (2H, br), 

mmm24 n- [2- (i-7^>fv^u>-7-'f;m-» ^)V\ 

t-7f-)V [2- V>-l-4fr***y) 
^?-H.Og (3.3 lmmo 1) *4aSfiflrfC*©^***>«»l Oml % 

XftbhtzmmVafrD MF 1 OmlC&8¥U 4-^T-^>'$m#K7 1 2 
mg (3.3 lmmo IK 1- (3-^^7^7D^) -3-x^;v* 
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^tfSMS pm&6 3 2mg (3.3 1mmol) v 1 -t Ko^^W h »J 
T^-;i/4 4 7mg (3.3 Immo 1) s h >0. 9 2ml (6.62 

mmo 1) fcjD*.S«-e-tt«#tlyfc. »Wflllfi4fcHt»Ol»ff«:f£^T* 

JRM 2 3 Omg (0. 3 8 9mmo 1) JR* 12% 
MS (ESI, m/z) 365 (MH+) 

H-NMR (DMS0-d6) (53.88 (2H, dt), 4.24 (2H, t), 7.22 (1H, d), 7.32 (2H, d), 
7.59 (1H, d), 7.62 (1H, dd), 7.64-7.80 (4H, m), 7.91 (1H, d), 7.95 (2H, 
d), 8.01 (1H, d), 8.83 (1H, d), 8.97 (2H, br) 

mW125 (4R) -5- {1-73.; 4 >J*J U >-7— fA**^) -4 

- [4- wr-VJ) i>*J4)]t7$.;] ^>*>m - h >; 7;i/^Dgf^jg 

(4R) -5- (l-7Ky^V^rJ')>-7-^)^^» 
i/-h)\,i£-)\,7*;^>ZyWi'<.yV i )\'\. 0 g (2. 15mmol) 

&m<Di;**y>®mi omi. omi^mm^tz^^^i 

tiimm$\stzo &&£MEg£bT^£ftfc!ffiS^£DMF 1 OmltigPU 
4-^7-SV£M#$4 6 2mg (2. 1 5mmo IK 1- {Z-*J*f-fr7 
XJ-7n\lfr)-3-x.5-friafWSH\ YimMA 1 Omg(2. 1 5mmo IK 
1 -t Yu^-i/^WJ b 'J TV— ;u2 9 Omg (2. 1 5mmo IK h Uxf-;i/ 
7^M).60ml (4.30mmol) SftiSfiTJ-^MW^bfe. jiH«HES 
*bT»6ilfcfi»***i»5mlK:ig||U 5 0°CT*2l$Fi3jI#bfco 
**EftebTff fcftfca^S^fll 1184 fcHffltolifffctt-a 

JRM 1 0 Omg (0. 1 5 Ommo 1) 7% 
MS (ESI, m/z) 484 (MH+) 
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H-NMR (DMS0-d6) 51.83-2.17 (2H, m), 2.30-2.43 (2H, m), 4.11-4.32 (2H, m), 
4.37-4.54 (1H, m), 7.21 (1H, d), 7.32 (2H, d), 7.59 (1H, d), 7.62 (1H, 
dd), 7.64-7.80 (5H, m), 7.91 (1H, d), 7.95 (2H, d), 8.02 (1H, dd), 8.48 
(1H, d), 9.00 (2H, br) 

miSM2 6 3- 11-7^; -7- (2- (4- (l-T'-fe M 5. K-f/U- 

Xgl t-W [2- (l-7^-6-3-MV*>"J>-7-'f;i' 

(6-3- v*; y >- 1 --010 

10. 4g (26. 7mmo 1) *fl«8m:U Iteli4 OmlCSlU 

iU t - 7f;K 2 - 7a nxf;i/)*;i/AY- h 14. 6 g (65.2mmol)> 
U t> A4. 9 5 g ( 1 6 3 mm o 1 ) fcflPx.. 7 0 °CT— Bft3f# Ufc. 

*7A^DYh^7-f -xtumLmmihGVozmzo 

jRfi 5. 6g (13. Immol) JR$ 45% 
H-NMR(CDC1 3 )<51.47 (9H, s), 3.62 (2H, dt), 4.21 (2H, t), 6.84 (1H, d), 
7.12-7.18 (1H, ■), 7.33-7.39 (1H, a), 7.60 (1H, d) 

TM2 2-7M?fr7KJ-Z- [ 1 -7<J-7- ( 2 —~7 ^.Jy- h^riO 

>fv*>"j>-6-'f;i/3 T^'jAflMfTi/ -hU7^*DifflMio-&i* 

t-7W [2- (1-7^-6-3-1^ U>-7— f 
x*-*] *;wr?-H8.0g (18.7mmol) £DMF 4 0ml £&fi¥U 2 
K7£'J;i^^5.3g (4 7mmol) x hU* (2-^;U 
7x-;i/) *7x7-f>4. Og(l 3mmolK h UxW5 >7. 8ml (56 
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mmo 1) x |ffl^^S?«>A4 6 Omg (1.8 7mmo 1) jttQX. 1 0 0°C-£6 

?pp**x i^JHKt:r^bT^e>tife7ic«&i!fce?aiu n^tifeffl 

JRS 1. 7g (2. 97mmol) 16% 

H-NMR (DMS0-d6) 52.00 (3H, s), 3.34-3.41 (2H, m), 3.74 (3H, s), 4.35- 

4.42 (2H, m), 7.23 (1H, d), 7.26 (1H, s)> 7.58 (1H, s), 8.02 (1H, s), 

8.06 (1H, s), 8.18 (2H, br), 9.19 (2H, br), 9.88 (1H, br) 

Xg3 3- [1-7^-7- (2- (4- (1-T-fe 1^5. -P*;i/-4-K 

*w)4fr7$j) 4 v^rJ y >- 6 — ( -2 

J U >-6 -4 fr] 79 VJVmtf-K - r U 7;i/^"Dfif^ig9 4 7mg 
(1.6 6mmol) £DMF 1 OmlCSicft^ 4- ( 1 - 1 -7 

#-;i,-4-fc:^y ^l/sr*^) £&f$5 8 5mg (1. 8 2mmo 1) x 1- 
(3-$^-3Ml>7^./7 , Pt^) - 3 -x7\M/*/bsl?5M 5. h*ig&&3 4 2mg 
(1.8 2mmol) x 1 - h h* n^i/^>>; h 'J ?^ 2 4 5 m g (1.8 2 

mm o 1 K h U ^ >0. 6 9 m 1 (4. 9 8 mm o 1 ) ft 

$1 0ml, 0mli:Ml/fe*©4iSt-2^i»bfe, 

bTf§e>ftfcil§iStl£^* ;-;H0ml CfcflPPSttx x^;VT-fe r 
-< S^-hfflMfil.Og (8. 1 3mmol) N hUxf;i/7>>lml (6.66 
mmo 1) *in*.»C-ttll#bfe. ««ft«EB*bTff6nfcaWhft6 
$£Jg® 10ml U 80 "C-e 4 l$BI&# bfc„ 1 IS 4 t m®<0 
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m& 3 4 0mg (0.4 4 6mmol) 2 7% 

MS (ESI, n/z) 534 (MH+) 

H-NMR (DMS0-d6) 61. 69-1.88 (2H, m), 2.00-2.16 (2H, m), 2.29 (3H, s), 
3.40-3.64 (4H, m), 3.66-3.83 (2H, m), 4.26-4.39 (2H, m), 4.71-4.84 (1H, 
m), 6.89 (1H, s), 7.06 (2H, d), 7.16 (1H, d), 7.55 (1H, d), 7.85 (2H, 
d), 7.97 (1H, br), 8.61 (2H, br), 8.64 (1H, br), 8.91 (2H, br), 9.16 
(1H, br) 

^J6^J2 7 3- [l-T^y-7- (2- (4- (1- (4-K"JJ>A) -4 
-W)9y) iiAX-frTlS) A U > — 6 — f - 2- 

2-7*9-)VTK;-3- [1-7^-7- (2-7^ih+-» 4V* 

;u>-6-'f;i'] TV 'J;i/^^^;v — H 7;vtDffi819 3 7mg 

(1.6 5mmo 1) £DMF 1 OmltS^^ 1- (4-KU^;V) -4- 
t!^ijy>M^>14 7 4mg (1.9 5mmolK 2-^dd-I, Z-V 
*f-fM ;^;v = ')Ai'07'i' K4 5 2mg (2. 67mmol), HJ^f- 
;i/75M.2 1ml (8.06mmol) £Sn£g&T*-l!feit#bfco *JS0«1I 
H4 fcRW©||ffC«-3"r»»»*»feftx- 6&£i&®2 OmllC^PU 8 0 

Jftfi 43 6mg (0. 6 1 8mmo 1) 38% 
MS (ESI, m/z) 478 (MH+) 

H-NMR (DMS0-d6) 51.52-1. 70 (2H, m), 1.80-1.92 (3H, m), 2.52-2.67 (1H, 
m), 3.14-3.32 (2H, m), 3.49-3.62 (2H, m), 4.06-4.31 (4H, m), 6.86 (1H, 

s), 7.13-7.21 (3H, m), 7.54 (1H, d), 7.94 (1H, br), 8.18-8.25 (3H, ■), 
8.62 (1H, s), 8.93 (2H, br) 
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mmm28 3- [1-7^-7- (2- (4- (1- u-eusw -4 

-t^Opy) V*>"J>-6—Ol'] 7* »J 

Xfil 3- (2-7?;xh^» ^v^yy>_6-'f 

t-^b [2- (1-7^-6-3-K-f U>-7— f^**^) 
*>Wtv-hZ.0g (14.6mmol) SDMF3 OmlfcjUPU 7 
^y^»xf-;i/2.5ml (23.3mmolK r iJxtMI/7 5 >3. 2ml(23. 3 
mmo 1) x B«rt7$?»>A6 5mg (0.2 9mmo 1) ft JO*. 1 0 0°C-C4B# 

JRM 6 5 Omg (1 . 2 3mmo 1) 26% 
H-NMR (DMS0-d6) 51.28 (3H, s), 4.20-4.36 (4H, m), 4.48-4.56 (2H, m), 
6.88 (1H, d), 7.16 (1H, d), 7.60 (1H, d), 8.11 (1H, d), 8.24 (1H, br), 
8.33 (2H, br), 8.44 (1H, br), 9.24 (2H, br) 

XS2 3- [1-7^-7- (2- (4- (1- U-KUSW) -4-K 

^»J5») ij)\,i£-)VT%;) ih^) -f u >-6--f;i/] 7^u;i>® 

3- [1-7^7-7- (2-7Uif^) -r v*y»;>-6 — f>] 7 
*U/HRx?-;b -h>j7;^niMKa6 50mg (1. 2 3mmo 1) &DMF 
5 ml 1- (4-KU5W) -4-K^U3;>*;nK>ft2 9 lm 

g (1.2 3mmol), 3-^?-;W -^V'J-^A^d-? 

r*2 0 2mg (1.2 3mmol) * r •Jx*-*?'* >0. 5 2ml (3.6 5mm 
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IRM 5 7 0mg (0. 8 2 6mmol) MM 67% 
MS (ESI, m/z) 462 (MH+) 

H-JJMR (DMS0-d6 ) 6 1.46-1.69 ( 2H, ■), 1.79-1.92 (2H, m), 2.54-2.67 (1H, 
m), 3.10-3.22 (2H, m), 3.44-3.67 (2H, m), 4.16-4.36 (4H, m), 6.80 (1H, 
d), 7.17 (2H, d), 7.59 (1H, d), 7.90 (1H, d), 8.04 (1H, s), 8.21 (2H, d), 
8.26 (1H, t) , 8.37 (1H, s), 9.12 (2H, br) 

mmms 3- [1-7^-7- (2- (4- a- u-eusw) -4 

nh'J7^nBWa (i) ) 11 -7$ J -7- 
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